Development of humanized scFv antibody fragment(s) that targets and blocks specific HLA alleles linked to myasthenia gravis.
Myasthenia gravis (MG) is an autoimmune disease caused by sensitization of the immune system to self-antigens. We have previously shown that targeting MG-susceptible alleles can significantly inhibit proliferation of disease-specific T cells. In this work, we humanized a murine monoclonal antibody (mAb) LG11, capable of blocking MG-associated DQ beta 1 (DQB1) allele and reformatted it into single-chain fragment variable (scFv). A fully functional humanized scFv was obtained by optimizing variable domain orientations and linker lengths, along with the optimization of expression conditions and codons to suit Escherichia coli expression machinery. Characterization of humanized scFv (FL8) revealed that the reformatted scFv, despite recognizing the same epitope as the parent murine LG11 mAb, exhibited superior binding affinity (0.97 nM) compared to the LG11 mAb, towards the immunizing antigen (DQB1*0601/70-90) and was able to block the proliferation of T cells cultured from PBLs of MG-patients typed DQB1*0601. The scFv was also capable of binding a variant MG-associated allele (DQB1*0502/70-90) with moderate affinity (18.7 nM), a feature that was absent in the LG11. To our knowledge, this is the first report of humanizing a MG-associated human leukocyte antigen (HLA) scFv for preclinical studies.